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Understanding the variability of drop size distributions (DSDs) is vital for estimation of precipitation from - %th e To explore possible environmental influences on DSDs, we attributed MERRAZ reanalysis data to locations with long-term (>=1 year) disdrometer observations.
remote sensing instruments. For example, the relationship between radar reflectivity (Z) and rain rate : ony Sy, Additionally, to look at potential aerosol impacts, we used the GEOS-CHEM global model and the TOMAS aerosol microphysics module. From these attributes,
we analyzed the distributions associated with different environments and as a function of the Groups identified by PCA.

(R) is fundamentally tied to the DSD. Therefore, a better understanding of DSD variability could serve to
Darwin: A Case Study

constrain retrieved rainfall from sensors such as GPM'’s dual-frequency precipitation radar (DPR).
The Monsoon and Break regimes provide

Dolan et al. (2018) applied principal component analysis (PCA) to a set of global disdrometer 5
observations containing over 300000 raining minutes and found six different groups of DSDs with :
similar characteristics. Through coincident radar analysis, these groups were found to be generally
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associated with different types of precipitation, such as convective and stratiform organization, and ice- 'y contrasting environments to study D_SD variability "
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Building on the PCA methodology and disdrometer dataset outlined in Dolan et al. (2018), spatial and environmental variability is explored as a function of six DSD groups. We find the DSD groups are
ACkn OWI e d em ents associated with different distributions of reflectivity and other remote sensing parameters such as Kdp and Zdr, which has implications for precipitation retrievals. We also find that the relative frequency of
| | g | | _ | | different groups is a function of latitude and continental or oceanic locations. Lastly, we have attributed environmental parameters to the DSD data. A case study from Darwin finds that Group 6 (ice-based
This work is supported by NASA grants NNX16AI11G, NNX16AD85G and DOE DE-SC0007016. Thank you to Ali Tokay, Elizabeth Thompson, Merhala Thurai for help with data processing processed) occurs more frequently with shallow warm cloud depths and high CCN concentrations, conditions which are generally associated with the break periods. Conversely, robust warm rain (Group 5) is
and acquisition. We thank Prof. Jeff Pierce and Jack Kodros for the GEOS-Chem and TOMAS data. We extend thanks to Ramesh Kakar for his support as program manager. associated with deep warm cloud depth and low aerosol concentrations, which are common during monsoon periods. We plan to perform similar analysis to other long-term datasets in different locations, such

as the DOE Southern Great Plains site in Oklahoma, and potentially extend the methodology to snow PSD observations. We hope the findings can constrain retrievals of precipitation such as those from GPM.



